Experimental evaluation of theoretical contact forces in the cat patellofemoral joint.
The purpose of this study was to evaluate the accuracy of patellofemoral contact forces predicted from a planar model of the patella by comparison with experimentally determined in situ contact forces. Patellofemoral contact pressures and areas were measured experimentally in an animal preparation with pressure sensitive film. Patellar tendon forces and lines of action used as input to the model were measured in the intact joint of the same preparation. Predicted and measured contact forces at different joint loads were compared at three different joint angles using linear regression analysis. r2-coefficients ranged from 0.94 to 0.95, and the slopes of the regression lines ranged from 1.64 to 2.11 for the three joint angles. The high r2-coefficients for all comparisons indicate that both methods were able to quantify the relative changes in the cat patellofemoral contact forces under different loading conditions accurately. However, the consistent finding of slopes greater than 1.0 indicates that the measured contact forces were systematically larger than the corresponding predicted forces. Analysis of the possible sources for the observed discrepancies between predicted and measured contact forces suggested that the directly measured patellar tendon forces were the most likely candidate causing the systematic differences. The results of this study suggest that a relatively simple model of the patellofemoral joint appears to be valid to quantify joint contact forces if appropriate patellar tendon force values can be provided as input to the model.